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(54) Ticket-printing device and ribbon assembly adapted for easy ribbon replacement and mode 
setting 



(57) A ticket-printing device has a ribbon sensor and 
a mode-switching circuit. The mode-switching circuit 
automatically selects different printing conditions 
depending on whether or not the ribbon sensor detects 
the presence of an ink ribbon. The ink ribbon is wound 
on a supply spool and take-up spool. When the ink rib- 
bon is replaced, a ribbon fixture holds the supply spool 
and take-up spool in correct relative positions so that 
they can be easily slipped onto a supply spool shaft and 
take-up spool shaft in the ticket-printing device. 



FIG. 7 



— 33 




CM 

< 

CM 
CO 

CD 
CO 



CL 
LU 



5DOCID: <EP 0769762A2 I > 



Printed toy Rank Xer« (UK) Business Servioes 
2.14.2/3 4 



1 EP 0 769 762 A2 2 

Description installation of the ink ribbon. 

Still another object is to assure optimum printing in 

BACKGROUND OF THE INVENTION both the ribbon printing mode and the direct printing 

mode. 

The present invention relates to a ticket-printing s The invention provides both a ticket-printing device 

device and its replaceable ink ribbon. and a ribbon replacement assembly. The ribbon 

Ticket printing devices are used to print airplane replacement assembly comprises an ink ribbon, a sup- 
tickets and boarding passes, for example. A common ply spool, a take-up spool, and a ribbon fixture. One end 
ticket printing device of the conventional type has a ther- of the ink ribbon is attached to the take-up spool; the 
mal printing head and can print either with or without an 10 rest of the ink ribbon is wound on the supply spool. The 
ink ribbon. When an ink ribbon is used, heating ele- supply spool and take-up spool are releasably held in 
ments in the printing head heat and melt or vaporize the the ribbon fixture in relative positions matching the posi- 
ink in the ribbon, which is thereby transferred to the tions of a supply spool shaft and take-up spool shaft in 
ticket paper. This mode of printing will be referred to the ticket-printing device. 

below as the ribbon printing mode. When an ink ribbon is During ribbon replacement, the supply spool and 

is not used, the heating elements directly heat the ticket take-up spool are slipped onto the supply spool shaft 

paper, the surface of which is coated with a thermosen- and take-up spool shaft, respectively, while being held 

srtive colorant substance. When heated, the colorant in the ribbon fixture. The supply spool and take-up spool 

substance changes from, for example, white to another are then released from the ribbon fixture, and the ribbon 

color. This mode of printing will be referred to below as 20 fixture is withdrawn, leaving the supply spool, take-up 

the direct printing mode, and the paper employed in the spool, and ink ribbon installed in the ticket-printing 

direct printing mode will be referred to as thermal paper. device. 

One problem that occurs in the conventional ticket The ticket-printing device has a printing head for 

printing device is that the two printing modes have dif- printing information on ticket paper, a driver for supply- 

ferent optimum heating conditions, so if the ticket print- 25 ing electrical energy to the printing head, a ribbon sen- 

ing device is set for the optimum conditions in the ribbon sor for sensing the presence of the ink ribbon, and a 

printing mode, it will not print well in the direct printing mode-switching circuit. When the ribbon sensor detects 

mode, and vice versa. The settings can be made adjust- that the ink ribbon is present, the mode-switching circuit 

able to permit optimum printing in either mode, but this causes the driver to supply electrical energy under elec- 

means that the operator must re-adjust the device 30 trical conditions suitable for printing with an ink ribbon, 

whenever the mode is changed, and leads to less-than- When the ribbon sensor detects that the ink ribbon is 

optimum printing due to forgotten or incorrectly per- not present, the mode-switching circuit causes the 

formed adjustments. Alternatively, the device can oper- driver to supply electrical energy under different electri- 

ate at a fixed middle setting between the optimum cal conditions, suitable for printing without an ink ribbon, 

conditions for the ribbon mode and direct modes, but 35 

while this middle setting avoids extremely bad printing BRIEF DESCRIPTION OF THE DRAWINGS 
results in both modes, it does not produce very good 

results in either mode. HG. 1 is a plan view of the ink ribbon and ribbon f ix- 

A second problem is that the ink ribbon is difficult to ture. 

replace. The ribbon is wound on two spools. Replacing 40 FIG. 2 is a sectional view through line G-G in FIG. 

the ribbon involves holding one spool in each hand, fit- 1 . 

ting both spools onto their spool shafts, and simultane- FIG. 3 is another plan view, showing the ink ribbon 

ously threading the ribbon through narrow spaces held in the ribbon fixture. 

between the thermal head, a platen, and various guide FIG. 4 is a side view showing the ink ribbon held in 

rollers. The task is made more difficult by the thin ribbon 45 the ribbon fixture. 

fabric that is usually employed. A thin fabric allows a FIG. 5 is a perspective view of the ribbon fixture, 

long ribbon to be stored in a small space, thereby reduc- FIG. 6 is an exterior perspective view of the ticket 

ing the size of the ticket printing device or the frequency printing device. 

of ribbon replacement, or both, but the ribbon itself FIG. 7 is a lateral sectional view of the ticket printing 

becomes weak, and is easily torn during the replace- so device. 

ment process. Ribbon replacement thus becomes an FIG. 8 is a perspective view of the printing unit in 

exasperating job. the ticket printing device. 

FIG. 9 is a plan view of the ribbon winding mecha- 

SUMMARY OF THE INVENTION nism in the printing unit. 

55 FIG. 10 is a perspective view illustrating the ribbon 

It is accordingly an object of the present invention to sensor in the printing unit, 

simplify the replacement of an ink ribbon in a ticket- FIG. 1 1 is a block diagram of the control system of 

printing device. the printing unit. 

Another object of the invention is to assure correct FIG. 12 is a flowchart illustrating the operation of 
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the control system in FIG. 1 1 . 
DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the invention will be described s 
with reference to the attached illustrative drawings. The 
ribbon replacement assembly will be described first, 
and the ticket printing device second; then the opera- 
tions of replaang an ink ribbon and setting the printing 
mode will be described. io 

Referring to FIG. 1 , the ribbon replacement assem- 
bly comprises a ribbon fixture 2 having two groups of 
projecting tongues 4, and a pair of flexible members 6 
with projecting tips 7. The tongues 4 are disposed in two 
ring-shaped groups, with four tongues in each group, is 
The tongues 4 have beveled ends and are bent slightly 
outward. The two flexible members 6 are positioned so 
that their projecting tips 7 face toward these two groups. 
Disposed near the bases 8 of the flexible members 6 
are a pair of stoppers 9 for limiting the flexure of the flex- 20 
ible members 6. The ribbon fixture 2 also has two pro- 
jecting guides 10 and 12. The ribbon fixture 2 and its 
projecting tongues 4, flexible members 6, stoppers 9, 
and guides 10 and 12 are formed as a unitary structure 
of, for example, molded acrylonitrile-butadiene-styrene 25 
(ABS) or some other plastic material. 

The ribbon replacement assembly also comprises a 
supply spool 14 and take-up spool 16. shown detached 
from the ribbon fixture 2 in FIG. 1 . The ink ribbon 1 8, 
indicated by dash-dot lines in the drawings, is wound on 30 
the supply spool 14. with its free end attached to the 
take-up spool 16. When the supply spool 14 and take- 
up spool 16 are held in the ribbon fixture 2. the ink rib- 
bon 18 passes beneath the guides 10 and 12. 

The take-up spool 16 has a hollow cylindrical core 35 
20 with a flange 22 at one end. Disposed within the core 
20 at the same end as the flange 22 is an inner grooved 
ring 24. which is attached to the core 20 by an annular 
projection 26 located near the middle of the core 20. 
The supply spool 1 4 has the same structure as the take- 40 
up spool 1 6, with a flange, inner grooved ring, and annu- 
lar projection. 

FIG. 2 is a sectional view through line G-G in FIG. 
1 , showing the inner grooved ring 24 in more detail. The 
grooves of the inner grooved ring 24 face inward. The 45 
space between the inner grooved ring 24 and core 20 
forms a circular channel 28. 

FIG. 3 shows the supply spool 1 4 and take-up spool 
1 6 attached to the ribbon fixture 2 in a condition suitable 
for storage, and ready for installation in the ticket print- so 
ing device. In each spool, the tongues 4 fit into the circu- 
lar channel 28 and press outward against the core 20. 
The projecting tips 7 of the flexible members 6 fit over 
and restrain the rims of the flanges 22, thus preventing 
the spools from being separated from the ribbon fixture. 55 

Referring to the side view in FIG. 4, the ribbon fix- 
ture 2 has a level base 29. but holds the supply spool 1 4 
and take-up spool 1 6 at different heights above the base 
29. The guides 10 and 12 position the ink ribbon 18 so 



that it passes around two guide rollers 30 and 32 dis- 
posed in the ticket printing device. The guide rollers 30 
and 32 are not part of the ribbon fixture 2, but are shown 
here to illustrate their positional relationship to the 
guides 10 and 12. FIG. 4 also shows the shape of the 
stoppers 9. 

FIG. 5 shows the ribbon fixture 2 by itself, as seen 
at an angle from above the base 29, illustrating the 
shape of the tongues 4 and guide 10. and showing how 
the bases 8 of the flexible members are attached to the 
rtobon fixture 2. The stoppers 9 and guide 12 are omit- 
ted for clarity. 

FIG. 6 shows an exterior view of the ticket-printing 
device 33 in which the ink ribbon 18 will be installed. 
Arrow A indicates the direction from which the ink ribbon 
18 is installed. The ticket-printing device 33 has a side 
cover 34 that swings open from a hinge 36 at the center 
of the top of the device. The front cover of the ticket- 
printing device has a control panel 38 with control but- 
tons and a liquid crystal display, a dispensing slot 40 
from which tickets are dispensed, and an insertion slot 
42 where tickets can be inserted for processing. 

Referring to FIG. 7, inside the ticket-printing device 
33 are two hoppers 44 containing fan-folded ticket paper 
46. Both hoppers 44 may contain the same type of 
ticket-paper 46, or they may contain different types. The 
ticket paper 46 in each hopper 44 comprises a continu- 
ous strip with perforations between each two adjacent 
tickets in the strip. The ticket paper 46 from both hop- 
pers 44 is fed into a cutter 48, which cuts one ticket from 
the appropriate strip of ticket paper 46 in response to a 
ticket-issuing command, and delivers the cut ticket to a t 
ticket transport path 50. 

Disposed on this ticket transport path 50 is a mag- 
netic read-write unit 52 comprising a magnetic writing 
head 54 and a magnetic reading head 56. The magnetic 
writing head 54 records invisible information in a mag- 
netic stripe on the back surface of the ticket. The mag- 
netic reading head 56 reads the recorded information. 

From the magnetic read-write unit 52. the ticket 
passes to a printing unit 58 comprising a blade 59, a 
platen 60, a thermal printing head 62, and the ink ribbon 
18 on its supply spool 14 and take-up spool 16. The 
blade 59 guides the ticket between the platen 60 and 
thermal printing head 62. The ticket and ink ribbon 18 
pass together between the platen 60 and thermal print- 
ing head 62. By pressing the ticket and ink ribbon 18 
against the platen 60. and selectively heating the ink rib- 
bon 18, the thermal printing head 62 prints visible infor- 
mation on the front surface of the ticket The printed 
ticket is then ejected through the dispensing slot 40. 

The ink ribbon 18 is used for printing on ordinary 
ticket paper. H the hoppers 44 contain thermal ticket 
paper, the supply spool 14. take-up spool 16. and ink 
ribbon 1 8 are removed from the ticket-printing device 33 
so that the thermal printing head 62 can print on the 
ticket paper in the direct printing mode. 

When a ticket (an airplane reservation ticket, for 
example) is inserted in the insertion slot 42, the ticket is 
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carried by intake rollers 64 past the blade 59, the invisi- 
ble magnetic information on the ticket is read by the 
magnetic reading head 56, and additional magnetic 
information is written, if necessary, by the magnetic writ- 
ing head 54. Then the ticket is fed forward into the print- 
ing unit 58, additional visible information is printed if 
necessary, and the ticket is ejected through the dispens- 
ing Slot 40. 

FIG. 8 is an enlarged view of the printing unit 58, 
showing how the ink ribbon 1 8 is fed between the platen 
60 and thermal printing head 62. The ink ribbon 18 is 
guided by the guide rollers 30 and 32, the guide roller 30 
being disposed on the side near the supply spool 14, 
and the guide roller 32 on the side near the take-up 
spool 16. 

FIG. 9 shows the mechanism in the printing unit 58 
for turning the supply spool 14 and take-up spool 16. 
The supply spool 14 is mounted on a supply spool shaft 
66, and the takerup spool 16 on a take-up spool shaft 
68. The distance between the supply spool shaft 66 and 
take-up spool shaft 68 matches the distance between 
the cores 20 of the supply spool 14 and take-up spool 
16 when held in the ribbon fixture 2. 

The supply spool shaft 66 and take-up spool shaft 
68 are mutually similar in structure, each having a large- 
diameter portion with longitudinal projections 70 and a 
flange 72, and a narrow-diameter hollow portion with 
grooves 74. The narrow-diameter portion of the spool 
shaft has a tapered end 76 with a ridge 78 that projects 
over the flange 22 of the spool 14 or 16, and prevents 
the spool 14 or 16 from escaping in the direction of 
arrow D. A coil spring 80 is wound around the large- 
diameter portion of the spool shaft, and pushes the 
spool in the direction of arrow D. 

The take-up spool shaft 68 extends beyond the 
flange 72, is supported on bearings 82 in a frame 84 of 
the printing unit, and is attached to a ribbon gear 86. 
The ribbon gear 86 engages a motor gear 88 attached 
to a first stepping motor 90. which thus turns the take-up 
spool shaft 68. The supply spool shaft 66 is similarly 
turned by a second stepping motor 92. The longitudinal 
projections 70 on each spool shaft press against the 
inside surface of the core 20 of the corresponding spool, 
and the grooves 74 engage the inner grooved ring 24 
attached to the inside of the core 20, so that the spool is 
compelled to turn with the spool shaft. 

A lever 94 is mounted on a lever shaft 96 near the 
supply spool 1 4. The position of the lever 94 is detected 
by a ribbon sensor 98, which is in this embodiment a 
photosensor. FIG. 10 shows the sensor arrangement in 
more detail. The lever 94 has a beveled edge 100 at one 
end. When the supply spool 14 is mounted on the sup- 
ply spool shaft 66, the rim of the flange 22 of the supply 
spool 1 4 pushes against this beveled edge, causing the 
lever 94 to turn in the direction of arrow H. so that the 
flange 22 can slip under the beveled edge 100. The 
inside part of the lever 94, disposed just behind the bev- 
eled edge 100, then rests against the rim of the flange 
22. In this position, the bent tip 102 at the other end of 



the lever 94 is drawn away from the ribbon sensor 98, 
permitting light from a light source 104 to reach the rib- 
bon sensor 98. 

When the ink ribbon 18 is not installed, gravity 
5 causes the lever 94 to swing in the direction opposite to 
arrow H, so that the bent end 102 of the lever 94 blocks 
the light path between the light source 104 and ribbon 
sensor 98. 

FIG. 1 1 illustrates the control system of the printing 
w unit. This control system communicates via an interface 
unit (l/F) 106 with a higher-level controller (not visible), 
which supplies the information to be printed on the 
ticket. This information is processed by a microcontrol- 
ler unit (MCU) 108, which controls a motor driving circuit 
15 1 10. This motor driving circuit 1 10 supplies exciting cur- 
rent to a solenoid 112 that presses the thermal head 62 
against the platen roller 60, to the stepping motors 90 
and 92 that turn the spool shafts 66 and 68, and to a 
line-feed motor 114 that turns the platen roller 60. 
20 The microcontroller unit 1 08 receives signals via an 
amplifier circuit 116 from the ribbon sensor 98, and from 
a cover sensor 118 and a ribbon-end sensor 120, which 
were not shown in the previous drawings. The cover 
sensor 118 senses whether the side cover 34 of the 
25 ticket-printing device is open or closed. The ribbon-end 
sensor 120 senses when the end of the ink ribbon 18 
has been reached. The amplifier circuit 116 amplifies 
the outputs of these sensors 98, 118, and 120 to levels 
suitable for input to the microcontroller unit 108. 
30 The microcontroller unit 108 is also coupled to the 
control panel 38, and to a mode switching circuit 122. 
The mode switching circuit 122 controls a thermal head 
driver 124 that supplies energy in the form of electrical 
current pulses to the thermal printing head 62. 
35 The thermal head driver 124 is adapted to operate 
according to at least two different sets of electrical con- 
ditions. The electrical conditions in question concern 
the duration and shape of the electrical current pulses 
supplied to the thermal printing head 62; these condi- 
40 tions determine the amount and intensity of the heat 
delivered by the thermal printing head 62 to the ink rib- 
bon 18 or ticket paper 46. 

The mode switching circuit 122 causes the thermal 
head driver 124 to operate in two modes: a ribbon print- 
45 ing mode in which electrical conditions optimized for 
use with the ink ribbon 18 are employed; and a direct 
printing mode in which electrical conditions optimized 
for direct printing on thermal ticket paper are employed. 
The mode is selected by a command from the micro- 
so controller unit 108. 

Circuit details of the mode switching circuit 122 and 
thermal head driver 124 will be omitted, because cir- 
cuits for delivering controlled current pulses to a thermal 
printing head are well known. 
55 Next, the operation of replacing the ink ribbon 18 
will be described. 

First, the process of mounting the ink ribbon 18 and 
its supply spool 14 and take-up spool 16 in the ribbon 
fixture 2 will be described. This process is preferably 
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performed by the ribbon manufacturer when the ribbon 
is manufactured, but can easily be carried out in the 
field, if necessary, by the person operating the ticket- 
printing device. 

Referring again to FIG. 1, the process begins with 5 
the ink ribbon 1 8 wound entirely on the supply spool 1 4. 
except that one end is attached to the core 20 of the 
take-up spool 16. The first step is to unwind a certain 
length of ink ribbon 18 from the supply spool 14. The 
supply spool 14 is then mated with the upper group of 
four tongues 4 in FIG. 1. and pushed to the right in the 
drawing until the llange 22 makes contact with the body 
of the ribbon fixture 2. "me beveled ends of the tongues 
4 facilitate the insertion of the tongues 4 into the circular 
channel 28 shown in FIG. 2. 

Next, the ink ribbon 18 is led beneath the guides 10 
and 12, and the take-up spool 16 is mounted on the 
lower group of four tongues 4 in FIG. 1. The supply 
spool 14 is then turned to take up slack in the ink ribbon 
18, so that the ribbon lies flat against the guides 10 and 
12, as shown in FIG. 3. The outward pressure exerted 
by the tongues 4 on the inside surface of the cores 20 of 
the supply spool 14 and take-up spool 16 is sufficient to 
hold the ink ribbon 18 in this position, through not so 
strong as to prevent the supply spool 14 and take-up 
spool 16 from being turned by hand. 

As the supply spool 14 and take-up spool 16 are 
pushed toward the body of the ribbon fixture 2, the 
edges of the flanges 22 press against the projecting tips 
7 of the flexible members 6. so that the flexible mem- 
bers 6 are pushed inward, in the direction of the arrows 
F in FIG. 3. When the flanges 22 rest against the body 
of the ribbon fixture 2, the flexible members 6 spring 
back, so that the projecting tips 7 lock the flanges 22 in 
place. The ink ribbon 18 is now held in a state suitable 
for storage and transportation. The ink ribbon 18 will not 
unwind due to careless handling, for example, because 
the pressure exerted by the tongues 4 prevents the sup- 
ply spool 14 and take-up spool 16 from turning freely. 

Next, the process of removing an old ribbon from 
the ticket-printing device 33 will be described. This proc- 
ess is normally carried out by the operator of the ticket- 
printing device 33, when the ribbon-end sensor 120 
senses the end of the ribbon. In this state the ribbon has 
been fully unwound from the supply spool 14 and taken 
up on the take-up spool 1 6. 

The operator begins by opening the side cover 34 
shown in FIG. 6. The supply spool 14 and take-up spool 
1 6 are held in place by the ridges 78 on the spool shafts, 
as shown in FIG. 9. To remove the supply spool 14 and 
take-up spool 16, the operator presses inward on the 
tapered ends 76 of the spool shafts 66 and 68, e.g. in 
the direction of the arrows C in FIG. 9. This enables the 
supply spool 14 or take-up spool 16 to slip over the 
ridges 78. The coil spring 80 pushes against the annular 
projection 26 supporting the inner grooved ring 24 
inside the spool, so that when the operator squeezes 
the tapered ends 76. the spool springs out to a certain 
distance in the direction of arrow D. After releasing both 
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spools 14 and 16 in this way, the operator can easily 
withdraw the spools and the ink ribbon 18 by hand. No 
particular care is required, because the ink ribbon 18 is 
used up and will only be thrown away. 

Next the process of installing the new ink ribbon 18 
will be described. The new ink ribbon 18 is mounted on 
a ribbon fixture 2 as shown in FIGs. 3 and 4. 

As can be seen by comparing FIG. 4 with FIGs. 7, 
8, and 9, the ribbon fixture 2 holds the supply spool 14 
and take-up spool 16 in relative positions matching the 
relative positions of the supply spool shaft 66 and take- 
up spool shaft 68, and holds the ink ribbon 1 8 in the cor- 
rect position to be threaded under the guide rollers 30 
and 32 and between the platen 60 and thermal printing 
head 62. Accordingly, the operator only has to hold the 
base 29 of the rfobon fixture 2 level, align the cores 20 
of the spools 14 and 1 6 with the spool shafts 66 and 68, 
and move the entire ribbon replacement assembly as a 
single unit toward the printing unit 58. Precise alignment 
is not necessary. Because of the tapered ends 76 of the 
spool shafts 66 and 68, the spools 14 and 16 will slip 
onto the spool shafts 66 and 68 even without being pre- 
cisely aligned. The operator continues to push the rib- 
bon fixture 2 until the ridges 78 of the spool shafts snap 
over the inner rims of the flanges 22 of the spools 14 
and 16. The spools 14 and 16 are now locked in place 
on the spool shafts 66 and 68. 

Next the operator must remove the ribbon fixture 2. 
This is done by pressing inward on the bases 8 of the 
flexible members 6, in the direction of the arrows E in 
FIG. 3. The projecting tips 7 of the flexible members 6 
then move inward in the direction of the arrows F, disen- 
gaging from the outer rims of the flanges 22 of the 
spools 14 and 16. The ribbon fixture 2 can now be with- 
drawn from the ticket-printing device 33. 

Painstaking care is not required at any point in this 
procedure. The guides 10 and 12 of the ribbon fixture 2 
automatically thread the ink ribbon 18 around the guide 
rollers 30 and 32 and between the platen 60 and ther- 
mal printing head 62. The stoppers 9 prevent the oper- 
ator from breaking the flexible members 6 by pressing 
too hard. The ribbon fixture 2 cannot be left inadvert- 
ently inside the ticket-printing device 33 because the 
side cover 34 will not dose until the ribbon fixture 2 is 
removed, and the ticket-printing device 33 will not oper- 
ate unless the side cover 34 is closed. Thus the ribbon 
fixture 2 simplifies the ribbon replacement job and pre- 
vents mistakes, as well as preventing damage to the 
new ink ribbon 18. 

If the ribbon is replaced while the power of the ticket 
printing device is switched on. a further safeguard is 
provided by the ribbon sensor 98. When the new ribbon 
is installed, the output of the ribbon sensor 98 changes 
from the off state to the on state as the flange 22 of the 
supply spool 14 pushes the beveled edge 100 of the 
lever 94 in the direction of arrow H in FIG. 9, withdraw- 
ing the bent end 102 of the lever 94 from the path of the 
light from the light source 104. if the ribbon fixture 2 is 
pushed sufficiently far for the ridges 78 of the spool 
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shafts to lock the supply and take-up spools 14 and 16 
in place, the tip of the projecting guide 10 of the ribbon 
fixture 2 blocks the light path, causing the ribbon sensor 
output to turn off again. When the ribbon fixture 2 is 
withdrawn, the ribbon sensor output turns on again and 
remains on. The microcontroller unit 108 can confirm 
that ribbon replacement has been correctly performed 
by detecting the off-on-off-on sequence of ribbon sen- 
sor output transitions. 

If the ribbon fixture 2 is pushed insufficiently far, so 
that the ridges 78 of the spool shafts do not lock the 
spools 14 and 16 in place, the tip of the projecting guide 
10 of the ribbon fixture 2 will not block the light path to 
the ribbon sensor 98, and only a single off-on transition 
of the ribbon sensor output will be detected. The micro- 
controller unit 108 can then display a warning message 
on the control panel 38 when the side cover 34 is 
closed, advising the operator that the ribbon is not fully 
installed, thereby avoiding possible printing problems 
due to wrinkling of the ink ribbon 18, or failure of the ink 
ribbon 1 8 to be properly wound up on the take-up spool 
16. 

Next the process of setting the printing mode will be 
described. This process is carried out automatically, 
without requiring the operator to remember to make any 
adjustments, as part of an overall control process exe- 
cuted by the control system in FIG. 1 1 . 

FIG. 12 exhibits the relevant part of the control 
process in the form of a flowchart. The process in FIG. 
12 is carried out as part of a reset routine at power up, 
and is also executed in response to a change in sensor 
input, e.g. when the side cover 34 is opened or closed. 

In the first step (ST1), the cover sensor 118 is 
checked. If the side cover 34 is open, a message to this 
effect is displayed (step ST2). Display of this cover-open 
message continues until the side cover 34 is closed. 

Next, the ribbon sensor 98 is checked. If the ribbon 
sensor 98 indicates that an ink ribbon 18 is installed, a 
branch is made to step ST4, in which the rfobon-end 
sensor 120 is checked. If the ribbon-end sensor 120 
indicates that the end of the ink ribbon 18 has been 
reached, a ribbon-end alarm is activated (step ST5). 
The ribbon-end alarm is, for example, a visible or audi- 
ble alarm accompanied by a message advising the 
operator to replace the ribbon, rf the ribbon-end sensor 
120 does not indicate the end of the ink ribbon 18, the 
mode switching circuit 122 is set to the ribbon printing 
mode (step ST6). 

If the ribbon sensor 98 does not indicate that an ink 
ribbon 18 is installed in step ST3, a transition is made to 
step ST7, in which the ribbon-end sensor 120 is likewise 
checked. Since no ribbon is installed, the ribbon-end 
sensor 120 will normally indicate the end of the ribbon, 
in which case the mode switching circuit 122 is set to 
the direct printing mode (step ST8). If the ribbon-end 
sensor 120 does not indicate the end of the ribbon, an 
error message is displayed (step ST9), advising the 
operator to check the sensors for a possible electrical 
fault or the presence of a foreign object. 



After the ribbon printing mode or direct printing 
mode has been set in step ST6 or step ST8, the mode 
setting is displayed on the control panel 38 and the 
operator is asked to confirm the mode setting. If the 

5 operator presses a confirmation button, the mode set- 
ting is accepted, the setting procedure ends, and the 
ticket-printing device is ready to print. If the operator 
does not confirm the mode setting, printing is deferred 
until the operator takes further action, such as installing 

/o or removing an ink ribbon 18 or changing the ticket 
paper. After such action, the entire procedure from step 
ST1 is performed again. 

Once the printing mode has been set, the ticket- 
printing device 33 continues to operate in the selected 

is mode until power is switched off, or a reset button is 
pressed, or the side cover 34 is opened, or the end of 
the ink ribbon 18 is detected. 

Since the mode is set automatically, and the opera- 
tor is only called on to confirm the mode setting, printing 

20 problems due to forgotten or incorrectly performed 
mode adjustments are eliminated. Optimum printing is 
obtained in both the ribbon printing mode and direct 
printing mode, without the need for any particular care 
on the operator's part, and ticket legibility is improved, 

25 as compared with ticket-printing devices that print with 
the same electrical conditions in both modes. 

The invention is not restricted to the embodiment 
described above; the structure of both the ticket printing 
device and the replacement ribbon assembly can be 

30 modified in various ways. To give just one example, the 
ribbon fixture 2 does not have to be made of molded 
plastic; other materials may be used, including both dis- 
posable or recyclable materials such as stiff cardboard, 
and durable materials that enable the ribbon fixture to 

35 be used repeatedly. Those skilled in the art will recog- 
nize numerous further variations that are possible within 
the scope of the invention. 

Claims 

40 

1 . A ribbon replacement assembly for a ticket-printing 
device (33), having an ink ribbon (18) wound on a 
supply spool (14) for installation on a supply spool 
shaft (66) in said ticket-printing device (33), and a 
45 take-up spool (16) for installation on a take-up spool 
shaft (68) in said ticket-printing device (33), one end 
of said ink ribbon (18) being attached to said take- 
up spool (16). comprising: 

so a ribbon fixture (2) for releasably holding said 

supply spool (14) and said take-up spool (16) in 
relative positions matching relative positions of 
said supply spool shaft (66) and said take-up 
spool shaft (68). so that said supply spool (14) 

55 and said take-up spool (1 6) can be slipped onto 

said supply spool shaft (66) and said take-up 
spool shaft (68) while held in said ribbon fixture 
(2), then released from said ribbon fixture (2), 
allowing said ribbon fixture (2) to be withdrawn 
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from said ticket-printing device (33) while leav- 
ing said supply spool (14), said take-up spool 
(16), and said ink ribbon (18) installed in said 
ticket-printing device (33). 

5 

2. The ribbon replacement assembly of claim 1, 
wherein said ribbon fixture (2) also holds said sup- 
ply spool (14) and said take-up spool (16) while 
said supply spool (14), said take-up spool (16), and 
said ink ribbon (18) are being stored prior to instal- 10 
lation in said ticket-printing device (33). 

3. The ribbon replacement assembly of claim 1, 
wherein said ticket-printing device (33) has a ribbon 
sensor (98) for detecting presence of said ink rib- 
bon (18), and when said ink ribbon (18) is correctly 
installed while being held in said ribbon fixture (2), 
said ribbon sensor (98) detects a part of said ribbon 
fixture (2), thereby confirming correct installation of 
said ink ribbon (18). 20 

4. The ribbon replacement assembly of claim 1 , also 
comprising at least one guide (10) attached to said 
ribbon fixture (2), for guiding said ink ribbon (18) so 
that said ink ribbon (18) follows a certain path from 25 
said supply spool (14) to said take-up spool (16). 

5. The ribbon replacement assembly of claim 4, 
wherein said ticket-printing device (33) has a ribbon 
sensor (98) for detecting presence of said ink rib- 30 
bon (18), and when said ink ribbon (18) is correctly 
installed while being held in said ribbon fixture (2), 
said ribbon sensor (98) detects a part of said guide 
(10), thereby confirming correct installation of said 

ink ribbon (18). 35 

6. The ribbon replacement assembly of claim 4, 
wherein said ticket-printing device (33) has a print- 
ing head (62) and a platen (60). and said guide (10) 
guides said ink ribbon (18) between said printing 40 
head (62) and said platen (60) when said ink ribbon 
(18) is being installed in said ticket-printing device 
(33). 

7. The ribbon replacement assembly of claim 1, 45 
wherein: 

said supply spool (14) and said take-up spool 
(16) have respective circular channels (28) with 
inside surfaces; and so 
said ribbon fixture (2) has a plurality of tongues 
(4) which are inserted into the circular channels 
(28) of said supply spool (14) and said take-up 
spool (16) when said supply spool (14) and 
said take-up spool (16) are held in said ribbon 55 
fixture (2), for pressing outward against the 
inside surfaces of said circular channels (28), 
thereby preventing said supply spool (14) and 
said take-up spool (16) from turning freely. 



8. The ribbon replacement assembly of claim 1, 
wherein said supply spool (14) and said take-up 
spool (16) have respective flanges (22), also com- 
prising a pair of flexible members (6) with projecting 
tips (7) for restraining the flanges (22) of said sup- 
ply spool (14) and said take-up spool (16). 

9. The ribbon replacement assembly of claim 8, 
wherein said supply spool (14) and said take-up 
spool (16) are released from said ribbon fixture (2) 
by inward pressure on said flexible members (6), 
causing said projecting tips (7) to disengage from 
said flanges (22). 



is 10. A ticket-printing device (33) having a printing head 
(62) for printing information on ticket paper (46), 
said printing head (62) being capable of printing 
both with and without an ink ribbon (18), compris- 
ing: 



a head driver (124) for supplying electrical 
energy to said printing head (62) under at least 
two different sets of electrical conditions; 
a ribbon sensor (98) for sensing presence and 
absence of said ink ribbon (18); and 
a mode-switching circuit (122) coupled to said 
head driver (124) and said ribbon sensor (98), 
for directing said head driver (124) to supply 
said electrical energy under one set of electri- 
cal conditions when said ribbon sensor (98) 
detects that said ink ribbon (18) is present, and 
under a different set of electrical conditions 
when said ribbon sensor (98) detects that said 
ink ribbon (18) is absent. 

11. The ticket-printing device (33) of claim 10, wherein: 

when said ribbon sensor (98) detects that said 
ink ribbon (18) is present, said printing head 
(62) prints by heating said ink ribbon (18), 
thereby causing transfer of ink from said ink rib- 
bon (18) to said ticket paper (46); and 
when said ribbon sensor (98) detects that said 
ink ribbon (18) is absent, said printing head 
(62) prints by heating said ticket paper (46) 
directly, thereby causing said ticket paper (46) 
to change color. 

12. The ticket -printing device (33) of claim 10, wherein 
said ink ribbon (18) is held in a ribbon fixture (2) 
while being installed in said ticket-printing device 
(33), said ribbon fixture (2) being removed from 
said ticket-printing device (33) after said ink ribbon 
(18) has been installed, and said ribbon sensor (98) 
detects whether said ink ribbon (18) is correctly 
installed by detecting part of said ribbon fixture (2). 
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